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E^CUTIVE SUMMARY 

The Daiajor purpose of this report is to start to develop an understanding of 
the effects of acidic precipitation on recreation and tourism in Ontario. 
This report is one of a series of studies which are intended to provide 
information that will help in determining the appropriate level of 
pollution abatement . 

Links can be established between acidic precipitation and key recreation 
and tourism resources. At present the key identified lii^s are through the 
aquatic environment. Activities that are or have the potential to be 
effected are fishing, waterfowl and moose hunting and water contact 
activities such as swimming and boating. Of these activities, current 
research can only establish definite links with fishing and potential 
indirect links with waterfowl and moose hunting. Large sections of Ontario 
have aquatic enviromients that have the physical characteristics to be 
sensitive to acidification. 

Aquatic-based activities are a key component of recreation and tourism in 
the potentially sensitive parts of Ontario. Activities such as fishing, 
swimming and boating, are very popular among residents and attract many 
non-residents to the province. As a result of their popularity, these 
activities generate an estimated $450 million of direct expenditures 
annually In the potentially sensitive parts of Ontario. This level of 
annual expenditure accounts for an estimated 6-9% of total direct tourist 
expenditures in the province. 

At the present time only small parts of Ontario are considered to be 
acidified. Thus the extent of current physical damages is limited. In 
addition, we are only able to quantify the effects of acidification on fish 
reproductive capability. Links to other types of effects on fish and other 
types of aquatic-based activities have not been quantified in this study. 

The economic implications of the current levels of quantifiable damage 
measured on the basis of changes in expenditure are not extensive and 
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relate primarily to localized reductions in fishing activity. This 
approach significantly underestimates the total value of daiiage. It is 
likely that the fear factor for an, ae yet, unproved effect, could be 
having a larger impact than actual physical damage. With the continuation 
of negative publicity the extent of these damages could Increase 
significantly with large portions of Ontario experiencing widespread 
e conoml c ef facts • 

It must be stresaed that the conclusions reached in this report are 
preliminary and much additional research needs to be undertaken before 
definitive conclusions can be drawn. This report is Intended to be a first 
step in analyzing the complex implications for recreation and tourism of 
acidic precipitation. As such, this report has not reached definite 
conclusions on all aspects of the problem and the evaluation is thus 
incomplete. This should be recognized in the use of damage estimates 
developed in this report. However, this report does indicate that acidic 
precipitation has a potential economic impact of significance and it 
therefore provides the basis for action to address many of the imknown 
effects which are of concern. 



I* INTRODUCTION 

In the summer of 1980, Gurrie, Coopers & Lybrand Ltd., in association with 
Earl R. Combs Inc. and Larry Smith & Associates Ltd., was retained by the 
Ontario Ministry of the Environment to develop a framework for, and to 
undertake an assessment of, the economic implications of acidic 
precipitation for tourism and recreation in Ontario. This study of the 
impact of acidic precipitation on recreation and tourism is one in a series 
of studies which "are intended to produce information that can be used to 
make decisions about appropriate management strategies to resolve the 
problems caused by acid precipitation. Most particularly, these 
investigations will help to provide information needed to determine an 
economically rational level of pollution reduction,"! 

Tourism and recreation have been identified as areas of special interest 
because much of Ontario's prime outdoor recreation and tourism area is 
believed to be susceptible to the effects of acidic precipitation. 

This report represents a start to developing a comprehensive understanding 
of the implications of acidic precipitation for the economy of Ontario. 
The report's scope, purpose, and approach are outlined below, 

A. THE SCOPE AND PURPOSE 

The main purpose of this report has been to develop a framework for 
analyzing the effects of acidification of the aquatic environment on 
tourism and recreation. To accomplish this task, this study has 
focused on five major areas of. interest, including: 

I» Identifying the likely links between acidic precipitation and 
recreation and tourism in Ontario, 

2. Estimating the ecotiomie significance of aquatic-based recreation 
and tourism. 

3. Describing the current and possible future effects of acid 
precipitation, 

4. Estimating the implications of these effects for the tourism and 
recreation sector of the Ontario economy. 

5. Identifying the key requirements for additional research. 
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By addressing these tasks, the study provides the Ministry of the 
Environment with key information which will provide an inform,ed 
understanding of the implications of acidic precipitation for tourism 
and recreation. 

B. THE .APPROACH 

The first stage in our approach was to establish the links between 
acidic precipitation- and the environment through a review of available 
information. Once this was complete,, the links between acidic 
precipitation and recreation and tourist activities were developed. 
For each of the activities for which there was an established link or 
for which a link might be established in the future, an estimate of 
the level of activity and the economic value of the activity was 
developed for the province and regions within Ontario, Estimates of 
the quantifiable environmental damage which is currently resulti^ng 
from acidic precipitation were then related to changes in recreation 
and tourism, ,actl,vlty. The economic consequences of these changes in 
activity were then calculated. Scenarios were also developed of 
possible .future effects. Exhibit I sunma.rizes the seven key steps in 
the approach, 

la 'Calculating the econom,lc effeGt,s,, one type of measurement has been 
used in the main report - changes ,i,n expenditures. The expenditure 
approach has a tendency, in some circumstances, to underestim.ate 
consum,er benefits and therefore economic effects- This 'is particu- 
larly the case with recreation resources such as fish which are not 
directly priced. To address this issue an analysis utilizing demand 
functions developed on the basis of the travel cost metho-d was 
explored. This analysis considered the total benefits lost by the 
consumer as identified in accordance with the theory of consumer 
surplus. In theory, benefits measured, by Che expenditure method and 
the tr,a,vel cost method, can be summed to determine total benefit. 
However, limitations in the expenditure data would have resulted in 
double counting if this had been, done. In addition,, data on all the 
relevant social-economic variables which Influence demand were not 
available. Estimates developed using travel cost data were ■made, but 
due to their low reliability, they are not included here. 2- 
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In additlO'n to these two nethods there are a number of other 
approaches that could have been used for this analysis. These 
Include: the value added approach, surveys and the land value 
apprO'ach, The value added approach was considered but rejected 
because of data limitations. Surveys to estlniate demand were also 
considered but limited resources would have restricted the number of 
interviews making It difficult to extrapolate conclusions for the 
entire province. However, a comprehensive survey of aaenlty values is 
currently being undertaken. An approach based on land values was also 
considered,, but a review of the nature of current levels of acidifica- 
tion suggested that it was not feasible to isolate changes in land 
value froni other ^jor factors affecting land values in the current 
envlro'nment , 

This- report summarizes the major findings of our work and is organized 
as follows. Chapter Two^ includes a discussion of the links between 
acidic precipitation and recreation and tourism. The third chapter 
describes the current importance of the affected activities and the 

outlook for these activities in the future. Next, the effects of 
acidic precipitation on tourism and recreation which can be quantified 
or described are discussed. The fifth chapter documents the economic 
implications of these effects. The report closes 'with a discussion of 
the major areas which require further work in order that the wide- 
spread implications of this complex problem can be more fully under- 
stood. In addition to this report la a technical volume consisting of 
a series of nine appendices which provide the detailed iie.thod, data 
and other information on which the conclusions are based. 

Throughout this assignment, a goal has been to develop reasonable estimates 
of the consequences of acidification and to develop a framework that will 
allow further analysis by the Ministry of the Environment as the ongoing 
program of scientific research yields additional information,-^ The 
assessment of relationships that exist at imny steps In the analysis has 
been hampered by the lack of complete and comprehensive research and data. 
These information deficiencies have been noted as appropriate. It should 
be recognized that knowledge of the physical effects of acidic precipi- 
tation Is limited to date and therefore findings are tentative concerning 
comprehensive physical effects. The conclusions on economic Impact are 
also subject to similar limitations. 
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CHAPTER I 

1 Ontario Ministry of the Environment Background Paper on Proposed 
Socio-Econoniic Studies of Acid Precipitation Toronto, Ministry of the 
Environment June 5, 1980, p.l. 

2 Appendix VIII discusses this alternative measurement technique, 

3 Appendix IX describes the analytical framework in detail* 
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II „ LI:NKS cm be established between acidic P.RE,CIPITA,TI0N AMD KEY RE,CREATION 
AND' TOU'RISM RESOURCES 

This section of the report explains what acidic preclpitatioti is, the 'major 

physical effects it has 00 the enviro'iiment and identifies the pO'tentlal 

links between the physical environment and recreation, activity. 

Most of the acidic precipitation in Ontario results from the emis^.oa, of 

sulphur oxides and nitrogen oxides, priiiarlly from fossil fuel comhustion 
combining with moisture in the air, forming acids. Consequently, the 
resulting precipitation (rain,, snow, fog) contains sulphuric and nltrie 
acids. Particulate matter and dry chemical compounds also contribute to 
this phenomenon , 

"lormal" rainfall has a pH of about 5.6- precipitation 'with a pH less than 
this level is considered acidic. Large areas of Ontario regularly 
experience precipitation with a pH in the 4,5 to 4.0 range* Occasional 
occurrences of precipitation ■with a pH lower than 4.0' have been recorded. 

Much of Ontario is subjected to acidic precipitation from sources 
throughout North America. However, not all enviro'nments are equally 

sensitive to the effects of the deposition of these acids. Areas most 
sensitive to acidic precipitation are those with hard crystaline bedrock 
(quartzite or granite) and very thin surface soils. Areas with limestone 
bedrock have the ability to neutralise the acid and are thus less sensitive 

to the impact of acidic precipitation, Enfortunately,, the Precambrian 
Shield area of Ontario has the type of physiography which is currently 
considered the most sensitive to the effects of acidic precipitation. In 
these areas, effects of acid rain have been observed and documented In the 
aqua,tic environments. Acidification results in widespread damage to the 
ecosystem. During the early stages of the process, shifts occur in the 
biology of the area, with different types of fish,,, vegetation and other 
animal life being affected at each sta,ge of the acidification process. 
Gradually, the ability of the aquatic ecosystem, to sustain life is reduced 
and eventually an "acid dead lake" results. 
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The effects of acidification on terrestrial envitonment of the Precambriain, 
Shield area are less well understood. At present, there is no strong 

evidence to suggest that vegetation ie beliig severely affected by acidic 
precipitation or that there will be any changes in the appearance of the 
landscape. 1 Reduction In forest growth has been reported In Sweden, 
but It is difficult to attribute these losses directly to acidic 
precipitation. 2 

However, it is our view that acidic precipitation is having some effects on 
the terrestrial enviroiiment. Further research will be required to 
determine whether these effects are either beneficial or harmful. 

On the basis of available current research, the major link between acidic 
precipitation and tourism and recreation is primarily through the aquatic 
environment. It is In the lakes and streams of the Precambrian Shield of 

O'ntarlo where the ■most dramatic effects of acidic precipitation on ■ 
recreation and tourism, will be 'experienced. As a result, this study has 
focused on the seventeen counties and districts in Ontario which are part 
of the Canadian Shield (Exhibit 2), In these areas, fishing, waterfowl 
hunting, moo'se hunting, and a wide range of water contact activities such 
as swimming, boating, waterskling .and scuba diving are key recreation .and 
tourist activities.. .All of these activities are entirely or partially 
based on the .aquatic environment. As a result, this report focuses on the 
effects of acidification of the aquatic environment on these activities in 
the Precambrian Shield area of Ontario.,, 

The remainder of this section examines in more detail the ■potential effects 

of acidification on each of these key .activities: fishing, waterfowl 
hunting, moose hunting, and 'water contact .activities. In .addition, the 
Is-sue of ch.anges in the perceptio^n of the northern environment is 

discussed. 

A. FISHING OPPO.RTUNITIES WILL DECLINE 

Fish are susceptible to acldie ■precipitation in a number of ways. As 
a result, ■the capability of Ontario's lakes to produce fish and, ■thus, 
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EXHIBIT 2 



STUDY AREA COVERED A LARGE PART OF ONTARIO 
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reereatlonal fishing opportunities will be reduced if lakes become 
acidified. Current research indicates that fish are affected in four 

ways . 

I* Failure of Reproductive Capability 

This factor is believed to be the most common cause of decline in 
fish populations as a result of acidic precipitation. Through a 
series of reactions Induced by the acidification of waterbodies, 
the calcium/ sodium ionic balance of fish is affected. This, in 
turn, produces a subacute physiological stress on the fish which 
Inhibits reproduction. 

Not all species of fish are affected at the same pH level, as 
some species can tolerate higher acid levels than others. As 
indicated in Exhibit 3, the most sensitive common specifes in 
Ontario are smallmouth bass and walleye. Lake trout are also 
highly sensitive, while yellow perch, lake herring and lake chub 
are the most tolerant. The effect of this reproductive failure 
is a gradual reduction in fish populations, 3 

Reproductive failure is the most thoroughly understood effect of 
acidification on fish. It has been well documented in both field 
ttiid laboratory situations. 

Mm Mortality Resulting From Sudden pH Depression 

iome waterbodies are subjected to sudden, short duration 
depressions of pH, known as "acid pulses". These normally can 
occur during a heavy rain when the watershed does not have time 
to neutralize the precipitation, and during the spring thaw when 
the acids that have accumulated in snow during the winter 
suddenly enter the waterbodies. Some fish, particularly 
juveniles and recently hatched fry, cannot survive the 
physiological shock of exposure to these highly acidic waters. 
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EXHIBIT 3 



SMALmOUTH BASS AND WALLEYE ARE, 
THE MO'ST SENSITIVE MAJOR SPECIES 



PH AT WHICH 
REPRODUCTION CEASES 



6.0+ to 5.5 
5.5 to 5.2 

5.2 to 4.7 

4.7 to^ 4.5 



MAJOR SPECIES 



Smallmouth Bass 
Walleye 

Lake Trout 
Trout Perch 

Brown Bullhead 

White Sucker 
Rock Bass 

Lake Herring 
Yellow Perch 
Lake Cliub 



S-ource: Appendix I, Exhibit 1-4. 
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The most commoin result of "acid pulse" is the destruction of an 
entire year class of a fish species. Predicting the magnitude of 
the potential damage from "acid pulses" is 'extremely difficult 
and highly dependent upon the time of occurrence of the spring 
run-off, or heavy rains. In relation to the critical stages of a 
fish's life cycle. 

1* Mortality Resulting From Heavy Metal Contamination 

Acidic precipitation mobilizes heavy metals such as aluminum, 
mercury and nanganese. As a result, concentrations of these 
ions can increase in the soils* Runoff and leaching subsequently 
transfer the metals to the water. If high concentrations of 
aluminuni occur it 'Ca,n cause fish :mortality. Fish containing high 
mercury concent rations can be harmful when oonsumed by humans . 

•4«, Loss of Nutrients 

As a result of acidification, declines in both plant and animal 
productivity which provide fish with important parts of their 
diet are likely to occur. Current research suggests that loss of 
■nutrients is not a majO'r cause of fish loss as predator species 
such as smallmouth bass, walleye, and lake trout become extinct 
Ibefore the prey species. 

The relationship between acidic precipitation and reductions in fish 
populations is the topic on which research has progressed furthest. 

O'f the four major types of effect, reproductive failure and mortality 
from "acid pulses" are probably the most significant factors. Of 
these, current scientific knowledge only allows quantifiable links to 
be 'made to reproductive failure. As fishing is an important 
recreation activity and a major tourist attraction, declines in the 
quality of the fish resource will have effects on tourism .and 
recreation.^ 
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1, WATERFOWL HUNTING MAY BE AFFECTED 

Waterfowl and, thus, waterfowl hunting may .also be affected by 
acldifieatlon of Ontario's lakes. Waterfowl are not affected directly 
but are vulnerable to indirect effects of acidification, especially 
the decline In nutrient availability. Loeses of invertebrate and fish 
populations will eventually affect waterfowl, especially during the 
critical periods in their life cycle. During laying periods and 
juvenile growth stages, the nutritional requirements of waterfowl 
require higher proportions of certain invertebrates in the diet. 
Inability to obtain the required diet will reduce fecundity and the 
Juvenile survival rate. Other waterfowl feed directly off fish and 
will therefore be affected by a reduction in food supply. Direct 
mortality as a resul,t of contact wl,th acidified %a,ter bodies has not 
been identified in current research. 

Commonly, waterfowl are divided into three major categories. Each 
category will be vulnerable to declines In nutrient availability. 
However , the degree of effect wi,ll vary due to different breeding and 
feeding habits, 

1 . Fuddle Ducks 

Based on current 'knowledge, puddle ducks are the most sensitive 
to changes in the aquatic food chain as, during the laying 
season, they feed heavily and lay up to two- thirds of the clutch 
at one time. Key puddle ducks in Ontario Include mallard, 
pintails, blue and green=winged teals, and the black duck. 

2- Diving Ducks 

Diving ducks are not as sensitive as the puddle ducks, as they 
have a lower nutrient demand during egg formation. Only about 
three eggs are produced at any one time by these waterfowl. The 
common goldeneye is the most common type of diving duck in 
Ontario. 
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3. Flghing Ducks 

Fishing ducks are likely to be ttie most sensitive of all as their 
food euLpply, fish, is affected during early stages of the 
acldiflcatioii process. As these waterfowl have territorial 
feeding habits, this may contribute further to their sensitivity. 
The merganser is the most common of the fishing ducks in 
Ontario. Fishing ducks are not normally hunted in Ontario, 

Geese which are important for tourism and recreation in some parts of 
Ontario could also be affected by acidification. As mth ducks, the 
effects would be indirect through the food chain but the effects are 
likely to be less significant as geese are primarily terrestrial 
grazers. Many marsh plants which will be affected by acidification 
also provide a portion of their food supply. 

Ontario is an important waterfowl breeding area for all types of 
waterfowl and many species breed in the Precambrlan Shield area. 
Major species most affected by acidification of Precambrlan Shield 

areas will be mallard, green-winged teals, black duck, common goldeye 
and the merganser. All of these species breed over a widespread area 

of the province. 

Lack of definitive research is a major problem in attempting to 
quantify the effects of acidification on waterfowl. The links beCweeii 
acid precipitation and declines in waterfowl population, and thus in 
hunting opportunities are not clear. In addition, the distribution of 
habitats and numbers of various types of waterfowl species In Ontario 
are not known. However, it does appear that the most popular group of 
ducks for hunting in Ontario, the puddle ducks, will be sensitive to 
the effects of acidification of their aquatic environment ,5 



(4inie.('«M)|)ers 

& !.\i)raiitl lul 



u. 



C. MOOSE POPULATION MAY ALSO BE MFECTED 

As with waterfowl, the link between acidic precipitation and declines 
in moose population and, thus, in moose hunting have not been clearly 

established. However, it appears that thera will be some Indirect 
effects. 

Moose are found throughout the area of potential acidification of the 
aquatic environment. During the spring and early sunmer, moose feed 
extensively on waterlilies and other water plants characteristic of 
shallow marshy water. Although moose are fond of water plants, they 
are not completely dependent on them. Acidification of the aquatic 
environment would be anticipated to deplete this type of vegetation. 
This could have some impact on the moose population. But many 
factors, such as the ability to substitute other types of vegetation, 
and the ability of moose to migrate to non-acidified areas, are not 
kno'wn.: 

Widespread losses of aquatic vegetation due to acidic precipitation 

appears to mean some eventual reduction in the moose population 
carrying capacity in Ontario which will reduce hunting opportunities. 
However, at present, it is not possible to predict the magnitude of 
these reductions, 

d". water contact activities are not likely to be affected 

Current evidence suggests that water contact activities such as 
swimming, boating, water skiing and scuba diving should not be 
influenced by acidification. Human tissue damage has not been 
documented as a result of contact with acidified waters. Concern has 

been expressed regarding delicate membranous tissues such as the human 
eye, but current indications are that the levels of acidity likely to 
be experienced in water bodies are not damaging. At present, there 
are lakes that are used extensively for swimming which have very low 
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pH's, in the 4,0 - 4,5 range and incidences of eye damage have not 
been reported at these locations. The pH of the eye is normally about 
7,2, While a pH of 6.5 to 8,5 is recoiMiended for swimming water 
bodies, there is no present evidence that lower pH's are damaging to 
the eye. For example, some eyewash solutions have a pH as low 
as 4,5, 

Acidified lakes may, in many cases, even become more desirable for 
water contact activities. The extremely clear appearance of the water 
could make the lakes aesthetically Bore attractive for swimming, 
boating and other activities. However, some concern exists over the 
potential build-up of a carpet-like moss that can become dislodged 
from the lake bottom and create a floating green mass, reducing the 
aesthetic appeal of the water body. Other physical changes such as 
coloration of the water and the formation of algal masses, etc., can 
also occur. These phenomena are not well enough understood to predict 
their widespread occurrence and the response of the human users. 

Although not affecting recreatioii activities directly, in severely 
acidified lakes where drinking water is drawn directly from the lake, 
drinking water can ■ become contaminated with heavy metal. This results 
from acidified water coming in contact with metal water systems and 
the contact with various ores. Under certain circumstances, these 
heavy metals could represent a threat to the health of cottagers who 
draw their drinking water directly from the lake. This damage can 
be overcome by ensuring that water is left to run before consumption 
where water systems have not been used for several days. It is worth 
noting In this regard that most soft drinks are more acidic than acid 
dead lakes (lakes with a pH below 4,5). 
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E. PERCEIVED DAMAGES mi HA¥1 GEEATEE EFFECTS THAN ACTUAL DA14AGES 

As lakes acidify, the entire aquatic environment will be affected. 
Gradually, most aquatic life will be eliminated as may some of the 
mammals and birds that depend upon this enviro'nmetit . Gone will be 
many of the creatures which help create the environment sought by 
people seeking a recreational experience. This will have an effect on 
recreation and tourism which will be in addition to the reduced 
participation in the activities directly affected* 

The motivations for selecting recreation destinations are poorly 

understood. Much of the benefit from recreation relates to enjoyment 
of an experience which is a mixture of physical and psychological 
factors* If the enviroinment is perceived to be damaged and no longer 
"natural" , the quality of the experience could well be damaged to the 
extent users 'will no longer desire it. An element of this phenomenon 
is demonstrated by the fact that resort cottage owners and resort 
operators are extremely concerned about the effects of their lake 
being labelled as "acid dead" even though most of the major activities 
(swinmingj boating, etc) which attract people can still continue. In 
addition it appears that in some areas of the province all types of 
water pollution are being blamed upon acidic precipitation, 6 

Based on current research, acidic precipitation will primarily affect 

fishing, and may result in a reduction in waterfowl and moose hunting 
opportunities. Evidence also suggests that the water contact activities 

such as swimming, boating, water skiing, and scuba diving are not likely to 
be influenced by levels of acidity that could occur in the aquatic 
environment. However, the effects of the acidification of an aquatic 
environment may extend beyond the limits suggested by the scientific 
evidence. The public concern with this poorly understood phenomenon 
together 'with the desire for a pure and unspoiled enviromnent may result in 
a reduced visitation to recreation areas even though current activities 
could still continue unaffected. Exhibit 4 summarizes the key effects of 
acidification of the aquatic environment on recreation and tourism.. 
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EXHIBIT 4 



FIVE TYPES O'F RECREATIO'N AMD' TOURISM ACTIVITY 



■GOULD BE EFFICTED 



Activities 
Iffected 



Fishing 



Type of Physical 
Effect 



.Icatioiis for 

Rficreation and Tourisii: 



direct effects on reproduction 

and mortality due to acid pulses 
Ipdirect effects through food 
chain 



reduction in quality 
of fishing 



Waterfowl 
hunting 



- indirect through food chain 



reduction in 

'breeding areas 



Moose hunting 



Water contact 

- swimming 

boating 

- waterskilng 

- scuba diving 



- indirect through food chain 



may reduce area of 

suitable habitat 



water likely to become clearer as 

aquatic environment acidifies 



at some stages of acidification 
aquatic vegetatio'n may create 
unpleasant water appearance 



water could be more 
attractive for these 
activities 
"acid dead" label 
could result in fear 
factor limiting use 
water contact 
activities could be 
less desirable in 
s one ci r cums tances 
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CHAPTER II 



1 A review of the literature and discmsslo^ns with nuiiiero'us scientists in 
this area failed tO' uncover any indication that significant changes in 
the appearance of the landscape are likely, 

2 Jonssonj, Bengt, "Soil Acidification by Atmospheric Pollution and 
Forest Growth", Water, Ai,r and Soil Pollution , ?.7, 1977, 

p. 497-501. 

3 Appendix I, p. 3. ^ 

4 Quality of fishing is often measured as the number of Mlograni,s of 
fish caught per hour of fishing, 

5 Appendix I, p, 5, 

6 Appendix, VI. This view was 'e:Kpressed by several people interviewed 
during the case studies. 
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III. AQUATIC RE,CREATIQN AID TOURISM ACTIVITIES ARE, IMP'QRTANT TO THE ONTARIO 
ECONOMY 

The link between acidic precipitation and recreation and tourism, that has 

been, iden,tified i.s through the ,aquatic environment. The aquatic enviroe- 

ment provides the location for some of the most popular recreational 

activities in the province. Major aquatic activities include: swl'mmlng , 

boating, fishing, water skiing, scuba diving and waterfowl and tnooae . 

hunting. Although current evidence suggests that only fishing and 

waterfowl and moose hunting will be affected, this section discusses all of 

these activities. This has been done in order to develop an evaluation 

framework which could be used in the future as further scientific research 

may discover effects on these other activities. 

Available inforii,ation allowed the division of the areas of potential 
susceptibility into four regiO'OS. (See Exhibit 5). In each of these areas, 
a profile of recreation and tourism activity w,as developed. This profile 
consisted of estimating the level of activity by home-based activities (or 

day trip occasions)! .and those .involving an overnight stay. These two 
categories have been further divided into resident of Ontario and non- 
resident activity. The estimates of hom.e-based activities ,and overnight 
stays have been used to c.alcul,a.te the economic import.ance of the activity 
by use of the expenditure approach. Average expenditure figures were 
de..velo.p€d, based upon the ,activity for day-'use .and by typ^e of accommodation 
used .for overnight stays. One activity, moose hunting, due to data 
limitations, could not be treated in this detail and a total figure for the 
province was d.,eveloped. . In this section, the key co^nclusions of the 
importance of .aquatic-based recre,ation and. tourism are discussed, together 
with the outlook, for the future of .aqua tic- based recreation and tourism... 

The areas of Ontario susceptible to aquatic environm,ent .acidification .are 
important locations for aquatic-based activities. Approxlm.ately 42% of the 
69 m.illlon .aquatic-related, home-based occasions and .57Z of the 47 million 
overnight stays generated by these activities occur in the seventeen 
counties and districts potentLally .susceptible. 2 Direct expenditures 
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EXHIBIT 5 

POTENTIALLY SENSITIVE ONTARIO 
DIVIDED INTO FOUR REGIONS FOR ANALYSIS 
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generated by participants in these aquatic activities tlirougtiout Ontarid 
amount to over $900 million annually. 3 in terms of overnight 
activities, the cottage sector accounts for almost 60% of the total nights 
in the potentially affected areas, 4 In the future, rapid growth In 
participation (or demand) in most of these activities is not anticipated. 
Damage caused by acidic precipitation is only one of the many factors 
contributing to this outlook, 

A# AQUATIC BASED RECREATION AND TOURISM ARE EXTREMELY POPULAR IN ONTARIO 

In 1980* the aquatic-related activities of "swimming, boating and 
fishing were among the most popular recreation activities of Ontario 
residents. In total, aquatic related activities account for an 
estimated 5% of all home-based recreational activities participated in 
by Ontario residents. 5 They are also an important reason for 
trips away from home, attracting nany residents and non-residents to 
the potentially acid-susceptible areas of the province, 

1 , An Estimated 69 Million People Participated in Home-Based Aquatic 
Recreation Activities in Ontario During 1980 

Of these aetlvlties, swimmitig in a natural environment, boating 

and fishing are the mO'St important. (Exhibit 6) 

Residents of Ontario account for 98% of the home-based aquatic 

activity. 6 The potentially aeid- sensitive counties and districts 
account for 29 million or 42% of the people participating in 
home-based aquatic activities.^ Almost 50% of all home-based 

fishing occasions occur in. acid sensitive Ontario. ■§ 
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EXHIBIT 6 



OUTDOOR AQUATIC RECREATION ACTIVITY 

ALL ONTARIO 

% OF TOTAL DAY USE ACTIVITY 



SWIMMINd 47% 



WATERFOWL 

HUNTING 0.4% 

SCUBA DP/IHa 0.2% 

WATIRSKIING 2.4% 




RSHINQ 27% 



BOATING 23% 



TOTAL 



SOURCE : APPENDIX II EXHIBrT ll-§ 



€9,1§i,000 
USER-OCCAaiONS 
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Potentially 

Number of 0'CcasioD,s Sensitive Areas 
Occurring in Potentially as % of Total 
Sensitive Ontario Occasions in 
(QOO^s of Qccasions) Ontario 



Swimming (natural environment) 


11,896 


37 


Boating 


. 6,947 


44 


Fishing 


9,126 


49 


Water Skiing 


890 


m 


Scuba Diving 


54 


35 


Waterfowl Hunting 


109 


30 



Total . 29,022 42 

Swimming is the most pO'pular tome-based activity in each area, 
except in Northwestern Ontario where fishing is the most popular. 9 

2* Aquatic Oriented Activities Account for Twenty-Seven Million 

Overnight Stays in the Potentially Sensitive Parts of Ontario 

Of all overnight stays generated by these activities in the 
antlre province during 1980, 57% occurred in the susceptible 
areas of the province. 10 Swimming accounted for the majority 
of nights in the acid-susceptible areas of the province, followed 

by boating 30% and fishing 29%, (Exhibit 7) 

As with home-based occasions, Ontario residents account for the 
bulk of the overnight stays, 79% in the sensitive parts O'f the 
province. 'li' Of the non-residents, Americans account foi.r 46%, 
other Canadians, 34%, and other foreign visitors, 20%. 12 with 
non-Tesldenta j, fishing is the 'iiost ImpO'rtant activity, accounting 
fO'T 58% O'f the non-resident overnight stays in the potentially 
acidified parts of the province, l^ 
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EXHIBIT 7 



OVERNIGHT STAYS 
IN POTENTIALLY SENSITIVE ONTARIO 



% OF TOTAL OVIRNIGHT STAYS 



SWIMMINQ 33% 



WATIRFOWL 

iHUNTPQi .3» 



SCUBA OIVINQ 1 



WATERSKIINQ 6% 




FISHIN© 29% 



BOAT1NQ 30% 



SOUfiCi- APPENDiX II EXHIBITS IHS, II-6, 11-7. (1-7, 1-8, ll^i 
TOTAL OVERNIQHT STAYS ?,20i,000 
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1980 Non-Resident 
Overnight Stays in 
Potentially 
Sensitive Ontario 
(000 Vs) 


% 

Re 

Over 

for 

Ac 


of Non- 
sident 
night Stays 
Aquatic 
tivities 


Swinming (natural 


environment) 759 


13.2 


Boating 


1,487 




25.6 


Fishing 


3,366 




57.9 


Water Skiing 


166 




2.9 


Scuba Diving 


18 




.3 


Waterfowl Hunting 


10 




.2 


TOTAL AQUATIC 


5,813 




100.1 



This high proportion oriented to fishing supports the view of 
some observers that fishing in parts of Ontario is a relatively 
unique experience and thus, capable of attracting visitors from 
long distances,!'^ 

The aquatic activities are a very important component of total 
tourism in the province. In terms of overnight stays by Ontario 
residents, these activities accounted for 42%15 of nights away 
from home in Ontario for recreation and tourism, and for 28%!^ 
of the total nights away from home for all purposes excluding 
business. As indicated in Exhibit 8, these activities account 
for the majority of overnight stays by Ontario residents in the 
potentially affected areas. Aquatic-based activities account for 
8.4 million or 15% of the total non-resident overnight stays (for 
all purposes) in Ontario. 1^ 
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EXHIBIT 8 



AQUATIC BASED ACTIVITIES ARE AN IMPQ'RTMT REASOM 
FOR O'VERNIGHT STAYS BY OMTARTO RE,.SIDENTS 

Aquatic-Based as a To^tal O'f Resident 
O'vernlght Stays (% of Total) 



Parry So'uod.,, Muskoka. 

and HaliburtoTi 




60% 



Acid Sensitive 
Eastern Ontario 




52% 



Northeastern 




42% 



No'ttinwestern 




51%: 



Non-Sensitive 



35% 



Ontario Total 




42% 



Souxce: Calciilated from Appendix III~7, 111=10, III-13, III-16, 111-19 
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B. EXPENDITURES GENERATED BY AQUATIC ACTIVITIES ARE niPOETANT TO' ONTARIO 

Aqmatic-based activities directly generate over $917 millio'n of 
direct expenditures annually in Ontario. 18 indirect expenditures 
generate another $734 millloE annually, 1^ In keeping with most 
other studies of recreatlO'n and touristi, the costs of major purchases 

such as boats and cottages have been excluded. Employnient generated 

by these direct expendltmres amounts to approxlinately 40,0^00 man years 
per annum. 20 These aquatic activities are estimated to contribute 
12-18% of total tourist expenditures in the province, ^1 

1 - Direct Expenditures Related to Aquatic Activities in Acid- 
sensitive Regions Amount to About $450 Million 

Home-based activities account for $228 million » or approximately 50% 
of these expenditures. ^2 fhe areas susceptible to acidification 
account for about 50% of the total provincial expenditures on these 
activities .^S Regionally these ecpenditures for 1980 were as 
follows: 24 



Direct Expenditures 

($ Milllo^ns) % of Total 



Sensitive Ontario 



Parry Sounds Muskoka and 

Haliburton $120 13%: 

Acid Sensitive Eastern Ontario ' 135 15%. 

Northeastern Ontario 125 14% 

Northwestern Ontario 71 8% 

Total Sensitive Ontario 451 50% 

NO'n-Sensitive Ontario 466 50% 

Total Ontario 917 100% 
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In addition to these direct expend! tares, an additional 

1750 million of indirect expenditures is generated within the 

Ontario economy. 25 The direct and indirect expenditmres 

relate primarily to transportation, accommodation and 
food. 2 6 

Mm Aquatic-Based Activities Are an Important Component of 
PrO'Vincial Tourism and Recreation 

In addition to the dollars spent and employment created, it is 

necessary to ■understand the importance of aquatic activities in 

the sensitive areas within the total recreation and tourism 
picture in Ontario, It is estliiated that aquatic-related 
activltieB accoutit for about 10% - 15% of the estimated $7.5 
billion generated by tourism in Ontario. 2 7 xhe seventeen 

counties and districts susceptible to acidification account for 
about 50% of these direct expenditures generated by aquatic 
recreation activities. 28 

3. Employment 'Generated by Aquatic Activities in Sensitive Areas is 
Estimated at 20,000 ManTYears 

Employment opportunities generated by the direct iex,penditures are 
estimated at 40,000 man years in the province as a whole, and 
20:, 000 in the acid sensitive 'portion. 2'9' in some of the acid- 
sensitive areas of the prO'Vince, these aquatic related recreation 
and tourism jobs make a sizeable contribution to total employment 
Opportunities, 



Parry Sound, Muskoka and Haliburton 
Acid Sensitive Eastern Ontario 

.Northeastern Ontario 
Northwestern Ontario 



Number of 

Employment 
Opportunies 


% of 
Total Area 
Labour Force-^'^ 


5,500 


16% 


5 , 900 


3% 


5,700 


2% 


3,200 


3% 
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C. OVERNIGHT PARTICIPATIOl IN AQUATIC ACTIVITY IS HIGHLY RELATED TO 
COTTAGE USE 



Ontario has an estimated 330,000 cottages j of which 65% are located in 
areas that have the potential for acidification. Exhibit 7. Of these 
cottages 84% are 'Owned by Ontario residents, U.S. residents own 14%, 
and residents of other Canadian provinces own 2%., 31 This is 

important as most owners of coittages purchase them to have access to 

aquatic-based recreation activity. 

Cottages are the most important access point for aquatic-based 
overnight recreation activities, both throughout the entire province 
and within the areas of potential acidification, 32 Gampiiig is the 
next mo'St important, followed by the coimmercial accommodation sector 
which includes: lodges, resorts, hotels and 'tiotels.SS This 
pattern is similar in all parts of the province. ^^ 

ion-residents of the province have a somewhat different pattern, with 
a luch larger share of aquatic-based activities based in the 
comnercial sector, followed by the cottages, ^5 as a result, non- 
residents have more flexibility in changing their use pattern in 
response to acidification of the aquatic environment and are therefore 
more likely to respond in the short term. 

D. ACIDIC PRECIPITATIO'N IS ONLY ONE OF 'MAM FACTORS INFLUENCING THE 
FUTURE OF AQUATIC-BASED RECREATION AND TOURISM 

At present, acidic precipitation la often perceived to be the cause 
of all sorts of problems facing Ontario' s recreation and tourism 
industry in the Precambrian Shield area. However, there are a number 
of other factors which are currently affecting the industry, many of 
which are currently creating problems for the Industry, and will 
continue to do so in the future. 
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EXHIBIT 9 



65% OF ONTARIO COTTAGES ARE LOCATED IN ACID-SENSITIVE 



0:NTAillO - 1980* 



Parry Sound;, Muskoka, 
Ha 11 bur ton. 

Acid Seiisitive Eastern 
Ontario 

Northeast 

Northwest 

Total Acid Sensitive 

Remainder oi Ontario 

Total 



i umber of 


% of 


Cottages 


Total 


83,70iO 


V 

25 


59,900 


18 


53,700 


16 


19,700 


6 


217,0i00 


65 


113,000 


34 


330,000 


99 







* Source: Appendix III, Exhibit 24. 
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In O'rder tO' understand the future impact of acidic precipitation on 
aquatic activities, an indication of the current outlook for these 
activities adds a useful perspective. A number of factors on both t'he 
supply and demand side suggests that rapid growth in participation in 
these activities is unlikely,, and total participation could decline or 
experience only modest growth by 2001.36 

r 

1. Most Demand Indicators Suggest Modest Growth In Future 
Participation in These Activities 

Studies of future demand for recreation and tourism in general 

suggest five key variables as the main motivation for .growth. 
These include: 

• population growth and age structure, 

• leisure time availability., 

• trends in activity participation, 

• income availability, and 

• foreign cost differential. 

Current examination of these factors suggests little reason to 
anticipate strong growth in aquatic-based recreation and 
tourism, 

a. Population Growth and Age Structure Are Not Expected to 
Contribute to Rapid Increases in Level of Re_creatlon and 
Tourism Activity 

During the late 1960 's and early 1970''s, rapid growth 

occurred in the both the number of home-based occasions and 

overnight stays associated with aquatic-based activities . 

One of the major reasons for this was changing demographic 

patterns, particularly the aging of the baby boom population 

into the most active age categories for recreation and 

tourism activity. However, in the future, demographic 

changes Indicate that there will not be such rapid increases 

in participation. 
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flrtually all forecasts of population growth suggest modest 
growth in the future, an average of less than IZ annually to 
2001 in the Province of Ontario. 3^ A similar situation 
exists in neighbouring prO'Vlnces and states. 

More significant than the declining rate of growth will be 
the changing age structure of the population. During the 

next 'twenty years, the number of people under nineteen in 
Ontario will decline. 38 

ONT,ARIO POPULATION (000 's) 



- u 

12 - 19 
20 - 34 
35 - 49 
50 - 64 
65+ 



The Importance of this trend to recreation and tourism, is 
that participation in aquatic-based recreation activities 

declines with age •39 ^ 

Participation, Rate by Age Group 



1976 


2001 


Change 


1,594 


1,372 


- 222 


1,287 


950 


- 337 


2,047 


2,134 


.87 


1,436 


2,600 


1,164 


i„161 


1,791 


630 


739 


1,737 


998 


8,264 


10,584 





AGE GROUP 


SWIMMING 


FI.SH.ING 


WATERSKIING 


12 = 19 


92% 


.sal 


21% 


20 - 34 


801 


4«I 


15% 


35 - 49 


65% 


38% 


6% 


50 - 64 


44% 


2BS 


2% 


65+ 


17% 


HI 


1% 
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The coiabinatlon of: the slow rate of population growth; 
aging of the population; and declining rate of participation 
with age, results in slow rates of growth in participation 
in aquatic activities. Beyond 2001, the rapidly aging 

structure of the population will have a more dramatic 
impact with declines occurring in the level of participation 
in some activities ,^0 

b. There Is Little Evidence: to Suggest Rapid G^rowth in Leisure 
Time 

Lack of time is a dominant constraint to participation in 

most recreation activities: aquatic-based activities which 

require travel are especially .affected. The length of the 

work week has not been shortened since the late 1940's,**i 

Flex time and a trend toward slightly longer paid vacations 

may provide some additional leisure time. However, the fact 

that more households have two participants in the labour 

force suggests that more time .away from employment must now 

be devoted to domestic activities. Information from the 

Ontario Recreation Survey suggests that time spent in 

recreational activities reaches a peak in the life cycle 

regardless of the amount of free time#'^2 Thus large 

increases in participation as a result of changing patterns 

of work are unlikely. 

c. Few People Express A Strong Desire For More Participation 
in Aquatic Activities 

Analysis of the O'ntarlo Reereatlon Survey indicates that 

there is little unfilled demand for participation in the key 
aquatic activities by non-par ticipants,'*3 This suggests 
that sharp increases on the level of participation are not 

likely due to changes in preferences for these activities. 
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d. Anticipated Income Growth Cannot be^Used to Support 
Expectation of Increased Activity In Aquatic-based 
Recreation 

The Ontario Recreation Study has also demonstrated that 

participation in aquatic-based activities generally rises 

with income. 4^ In recent years, 1975 - 80, there has been 

a slowing of real Income growth. Similar slow growth in 

real Income is forecast by many economists until the 

mid-1980's. 

This slow growth in real income, together with rapidly 
rising energy costs, and therefore travel costs may be a 
further negative factor as the income available for 
recreation and tourism may cause a reduction in the number 
of trips taken. 

Research suggests that consumers will shift to smaller, more 
energy efficient automobiles as energy prices rise as 
opposed to drastically reducing the amount of travel .^^ 
Thus, while growth in recreation activity may not occur due 
to income and energy factors, large declines in 
participation also appear unlikely. 

«* Foreign Recreation and Tourism Cost Differential Could Also 
Have Nega.tj.ve Implications 

Currently, the Canadian dollar is selling at its lowest 

level since the 1930's. The most significant effect this 

has had is a reduction in the number of Ontario residents 

taking vacations outside of Canada. In spite of the low 

Canadian dollar, there has been no growth in the number of 

United States visitors staying overnight In Canada. The 

number of other foreign visitors has however shown more 

significant growth, but it still accounts for a very small 

portion of total visitors, and a very small portion of these 



C'uiTiei'oopcrs 

^ lAhraiuJ I ill. 



26. 



visitors, estimated at 13%, participate in aquatic related 

activities. ^'6 if coiist ruction of naajor energy projects 
causes the Canadian dollar to appreciate against otlher 
currencies even these small galES nay be lost. 

Demand factors suggest that at best only modest growth can be 
.anticipated in recreation and tourism in the next few years and 

that no growth or a slight decline are as likely as growth, 

i«: Three Key Supply Factors Could Also Constrain Further Growth 

In Aquatic Activities 

On the supply side three factors are likely to influence future 
growth in aquatic-based recreation and tourist activities. 
Fishing .and hunting are highly dependent upon the supply of 
opportunities Co participate, the quality of the fish and game 
resource, and the ability of these resources to 'be self- 
sustaining. In most parts of Ontario, declines in the quality of 
the fishing and moose hunting resource are developing as 
overharvesting of the resource is common, ^^^ The availability 
of well located land for new cottage developmen/t is also expected 
to restrain rapid growth in aquatic-baaed activities. Currently 
over 60% of all overnight stays associated with aquatic-based 
activities originate from the cottage sector, AnO'ther supply 
factor which mil likely Influence aquatic-based activities is 
the reduction in the number of resorts and other types of 
commercial accO'nmodation, The following section discusses each 
of these supply factors. 

a . Over-harvesting of Fish, and Moose Is CommO'n In Ontario 
At present levels of harvest, all accessible parts of 
Ontario's Inland fisheries are experiencing overfishing. '^S 
In addition, the Great Lakes have been depleted of many of 
the desired sport fishing species ."^^ 9' Some exceptions to 
this condition exist in non-road accessible parts of 
lor'thern Ontario. This widespread problem is particularly 
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serious for operators of fishing lodges in Northern OntariOi, 
Without better manageTnent , reductions in the quality of the 
fishing experience will result. 50 

A similar situation exists with moose. Currently, the 
Ministry of Natural Resources is embarking upon a program to 
double the moose population by 2001,51 However, in order 
to accomplish this, a more restrictive licencing and open 
season program is being developed. 

As a waterfowl census does not exist for Ontario, it is not 
possible to reach definite conclusions about supply trends 
of the waterfowl population in the province. However, some 
observers feel that there are not serious supply and demand 
problems with waterfowl, 

b , Rapid Increases in the Number of Cottages Appear tfnlikely 
Currently, there is very little vacant land in Ontario with 
waterfront, convenient to major urban centres. As a result, 
large Increases in the future supply of cottages are 
unlikely. Current construction already appears to have 
moderated from the rapid growth period of the 1950's and 
I960' s .^2 ^t present, there is little evidence that 

major attempts to market cottages without waterfront will be 
successful, 

c. The Number of Resorts and Seasonal Hotels Continues to 
Decline 

Throughout most of the areas of Ontario where recreation and 

tourism are dependent upon aquatic activities, the number of 

establishments catering to tourists continues to decline. 

Many establishments are unable to provide activities for a 

longer season so that modern facilites of a higher quality 

can be provided. In the road-accessible northeastern and 

northwestern parts of the province, the accommodation sector 
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is also faced with the decline in quality of the fishing, 

primarily as a result of overharve sting. It will b-e 
difficult for ■many of these operators because of their 
remO'tiS lO'Cations to develop new markets such as the family 
¥a cat loner. 

On the supply side,, the three factors: decline in the quality of 
the resource base; the lack of well located vacant cottage land; 
and the reductioii in the number of resorts and lodges; suggest 

that significant growth in aquatic-based recreation and tourism 
is unlikely. 

Aquatic-based activities are a key component of recreation and tourism in 
Ontario, Activities such as fishing, swimming and boating are very popular 
among residents and attract many non-residents to the province. As a 

result of this popularity, many dollars are spent participating in these 
activities. In the future, rapid growth in both home-based and overnight 
participation in aquatic activities is not 'expected. Many factors 
eontribute towards this outlook,, particularly over-fishing on the supply 
side and demographic factors on the demand side. 
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CHAPTER III 

I Oecaslons is a basic unit of participation and is defined as one 

person participating in one activity for a perio'd of time during one 
day. 

1 Salculated from Appendix II, Exhibits II-5 , II-6, 11-7, II-8 and II-9. 

I Appendix III, Exhibit III-8. 

i Appendix III, calculated from Exhibit 1II-7, total nights at private 
cottages for aquatic activities 26,868 divided by total nights at all 
acconaodation for aquatic activities 47,433, 56,6%. 

5 Based upon the estimated number of resident day use aquatic activities 
of 68' million as contained in Appendix II divided by an estimated 
1,264 million of all types of home-based recreational activities. 

i Calculated from Appendix II, Exhibit II-5, 

f Calculated from AppeEdlx II, Exhibit II-5, II-6, II-7 , 11=8 and II-9. 

i Calculated from Appendix II, Exhibits II-5, II-6 , II-7 , II-8 and II-9, 

i Detailed breakdowns of home-based occasiona by activity and region are 

contained in Appendix II, Exhibits II-6, 11-7, II-8 and 11-9. 

iO Calculated from Appendix II, Exhibits 11=5,, 11=6, II-7, II-8 and 11-9. 

II Ibid. 

12 Ibid. 

13 Ibid. 

14 See for example Qintario Ministry of Northern Affairs The Fishing and 
Hunting Lodge Industry in Northern Ontario , Toronto, December 1979, 

15 Calculated from Appendix III-7, III-IO, III-13, 111-16, III-19. 

16 Ibid, 

17 Estimated from Appendix II. 
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18 App€,ndix III, Exhibit III-8.. Direct expenditures are defined as those 
made for the purchase of goods and services by people participating in 
recreatioo, and tourism from industries servicing them. These Include 
the following sectors: acconmodatingj food/beverage, service 
stations, amusement/ re creation,, retail sales,, and public 
transportatioii. 

,19 Based upo^n estimated direct expenditures of $917 mlHion and a 

multiplier for the province of 1,8 fo^r tourist and recreation 
expenditures which result in indirect expenditures of $734 million,. 
The 1,.8 m,ultiplier is estimated from the study The Economc Impact of 
Tourism in Oiitarlo and Regions . The indirect expenditures are the 

effects which result from the direct expenditures on other sectors of 
the ecO'nomy: e.g., wholesale trades, manuf ,a,cturers , food producers,. 

20' Based upon total direct e,x,pe,ndlture of $917 million divided by $23,000 
average .amount of direct expenditure per man year of ^employment in 
O'nt,ario, As est,i,mate,d, from Larry Sm,ith & ,Associ,ates Ltd. Economic 
and Social Importance of Qntarlo Tourism , Toronto, March 1978. 

21 Ibid, 1976 total direct expenditures of $4,7 billion updated to June, 
1980. 

22 Calculated from Appendix, III, Exhibits III-8, III-ll, III-14, III-17, 
III~20, 

23 Ibid. 

24 Ibid. 

25 See reference 18, 

26 Appendix, III, p. 7. 

27 See reference 20. 

28 See reference 22, 

29 Calculated from. Appendix III, p. 8, 

30 Developm,ent from 1976 Census upd,ated to 1980 using average Ontario 
growth in employment as estimated from Statistics Canada Employment 

Earnings and Hours Catalogue 72-002. 

31 Appendix III, Exhibit 24, 
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32 Appendix III, Exhibits III-7, III-IO, III~13, III-16 and III-19,, 

33 Appendix III, Exhibit III-7, 

34 Appendix III, Exhibits III-IO, III-13, III-16, III-19. 

35 Appendix III, Exhibit III-7, 

36 Appendix IV discusses this outlO'O'k in more detail, 

37 Appendix, IV,, p. 1, 

38 Appendix IV, p, 2, 

39 Appendix IV, Exhibit IV-,1 . 

40 This assoiies current demographic trends and current levels of 
participation by age. 

41 International Labour Office, Year Book of Labour Statistics , Geneva, 
varlou,s year,s. 

4,2, Ontario Tourism ,an,d Outdoor Recreation P.lannlng Study, Ontario 
Recreation Survey, Volume 4 Free Time , Toronto, December 1978, 

43 Append,ix IV, p. 3. 

44 Ibid. 

4,5 Currle, Coopers & Lybrand Ltd. Study of TaxatlO'n and Spending Policies 
with Respect to Energy Use prep,ared for the Province of Nova Scotia, 
Department of 'Mines and Energy, January 1981, pp, 22-64, 

46 Appendix II, 1,767,000 other foreign nights for aquatic activities. 

Exhibit 11-3, divided by tot,al nuffl,ber of other foreign tourist nights 

13,253,000, Append,ix II, p. 5. 

47 Ontario Ministry of Na,tur,al ResO'urces Crown Land Recreation Study - 
Phase 2 , March, 1979. 

48 Ibid., 

49 Strategic Planning for Ontario Fisheries Work Group Ontario Fish Yield 
Estimates, March 1979. 
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50i Quality of fishing has been used in this report to refer to the number 
O'f Mlograme of fish caught per hour of fishing. 

51 Ontario Ministry of Natural Resources Moose Management Policy 
Announced , Toronto, M.N.R, Newsrelease, November 26, 1980'. 

52 Ontario Ministry of Natural Resources Cottages and Cottagers , TorO'nto, 
June 1979, P. 11 and W.M. B^aker The Nature and Extent of Vacation Home. 
Data Sources and Research in Canada prepared for Statistics Canada, 

'1974, 
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IV. MEASURABLE EFFECTS ARE CURRENTLY LIMITED TO FISHING 

At the present time, only small portions of Ontario have acidified water 
bodies. Based upon these levels of acidity, only small amounts of physical 
damage limited to a reduction in fish productivity can currently be 
quantified. The estimate of fish loss is most likely conservative as the 
implications of "acid pulses" are not included. Based upon current 
information, it appears that other physical damages to waterfowl, moose and 
the physical appearance of the water are not currently widespread. 

In the future, the level of physical damage could increase significantly as 
large portions of Ontario could acidify if increases occur in the amounts 
of acidic precipitation. At this time it is not understood what the 
effects of a continuation in current levels of acidification will do to 
Ontario's fisheries. 

In this section the current levels of acidification are described together 
wtth the impact that this has had on aquatic-based recreation activity. 
The potential impact of possible future acidification is then examined 
together with a discussion of the additional research required to provide 
more confidence to these estimates, 

A. CURRENTLY LESS THAN 1% OF ONTARIO'S WATER BODIES ARE ACIDIFIED 

The Ministry of the Environment of Ontario has classified Ontario 
lakes by susceptibility to acidification. -L The five categories 
are as follows: I) acidified lakes, II) extremely sensitive lakes, 
III) moderately sensitive lakes, IV) lakes of low sensitivity, and V) 
not sensitive lakes. The classifications are based on the buffering 
capacity of the lake which is highly dependent upon the alkalinity of 
the waterbody measured by the total inflection point alkalinity (TIA) 
method. 2 Alkalinity is thus a measure of the acid neutralizing 
capacity of an aquatic ecosystem. As indicated in Exhibit 10, only 
small portions of the province are currently classified in the . 
acidified categories and these are almost entirely limited to the 
District of Sudbury and the Killarney area of the District of 
Manitoulin, 
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Baaed upon this class if lea tiott system, It is possible to Tiake a 
calculation of estimated losses in fish productivity. 3 To do 

this, the first step is to classify fish productivity into geographic 
regioas and the five lake susceptibility categories. Productivity is 
calculated, based on available fish productivity estimates for major 
areas of the proivlnce. 

In order to calculate the loss in productivity, It is necessary to^ 
make estimates of the effects om fish reproductive capability for 
each lake susceptibility category. 

This requires that the relationship between pH and loss in fish 

repro'ductive capability be established. However, an inventory of 
O'tttario lakes by pH does not exist, but an inventory by TIA value is 
available. The relationships between pH and TIA are not certain at 
low pH's. As a result, the following estimates have been made 

regarding fish productivity for all species for each category of 
susceptibility,,^ 

Category I - acidified - no reproduction 

Category II - extremely sensitive - 20% loss 

Categories III - V - no losses in productivity 

On this basis current losses in pro'duetivity are estimated to amount 
to 167 ,,626 kg, annually or less than 1% of total productivity in the 
susceptible area of Ontario, 5 



Total Potential 
Productivity 

Kg. 


Current 
Loss In 
Productivity 
Kg. 


% 

Decline 


Parry Sound, Muskoka, Haliburton 366,148 


13,242 


-3.6% 


Acid Sensitive 636,695 


63 


..•i^ 


- Eastern 






Northeast 3,339,918 


153,183 


-4.6%, 


Northwest 13,810,121 


1,138 

167,626 


^ 


Total Susceptible Ontario 18,152,882 


-0.9%, 
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Ttie Northeast accounts for 91% of the current productivity loss In 
areas suaceptible to acid precipitatioE, 

Activities other than fishing are not likely to be affected at this 
level of acidification. Moose and waterfowl should be able to find 
alternative so^urces of food supply. In addition, there is no evidence 
that water contact activities are being affected by current pat terns 
of acidification. 

1. IN FUTURE, LARGE PORTIONS OF THE PROVINCE COULD BECOME ACIDIFIED 

The eurrent effects of acidification on recreation and tourism do not 
appear to be significant, the problem appears to be one for the 

future. To ■understand the extent of the potential effects,, two future 
scenarios were developed, an intermediate situation and a worst case. 

The Intemediate scenario assuiies a continuation of current trends in, 
acid deposition and therefore projects an Increase in the number of 
aeidlfied lakes. This scenario assumes that those lakes which are 
currently classed as extremely sensitive (Category II) becoiie 
acidified lakes (Category I) and thus lose all fish productivity. In 
addition, moderately sensitive lakes (Category III) become (Category 
II) and thus lose 20% of their productive potential. A time-frame for 
this scenario to be realised was projected to be twenty years. This 
astimate was made after discussion with those most kn,owledgeable in 
this field but is un,supported by longitudinal studies of acidifi- 
cation. Under this scenario, 735 thousand kilograms of productivity 
are lost. The most concentrated Loss would be in the Parry Sound | 
Muskoka and Ealiburton areas, 6 

% of Total 
Loss in (000'' s Kg,,) Productivity 
Froductivity in Each Area 

Parry Sound, tti,skQka,, Ha.llburton 109 30% 

Acid Sensitive Eastern 15 , . :S 

Northeastern 377 11% 

Northwestern 233 M 
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The worst case scenario assunies acidification or partial acidification 
of susceptibility caCegories I, II and III, Under this scenario, most 
water bodies in the I^skoka, Hallburton and Parry Sound area will be 
acidified and a total of 20% of the fish productivity in susceptible 
Ontario will be lost. These water bodies will no longer be able to 
sustain fish and many other foms of aquatic life. The anticipated 
results are shown in the following table, ^ 





Loss in 


% 


of Total 




Productivity 


Productivity 


'« 


(000*s Kgs.) 


In 


Each Area 


Parry Sound, Muskoka, Hallburton 


303 




83% 


Acid Sensitive Eastern 


81 




13% 


Northeastern 


958 




29% 


Northwestern 


2,272 




16% 


Total 


3,614 




20% 



A total of 3.6 million kilograms of annual fish productivity is 
estimated to be lost at this level of acidification. However, it must 
be stressed that until further inforaation la available, it cannot be 
predicted as to when this phenomenon will occur and what types of 
additional loadings must take place to bring about this extreme level 
of acidification. 

Although they cannot be quantified, it is our view that, at these 
levels of future acidification, other physical daiiages will occur 
which will affect recreation and tourism. Stress is likely to be felt 
by both i«raterfowl and moose populations and changes in the physical 

appearance of a widespread number of waterbodlas are likely to have 
occurred. As a result, In some areas of the province, the entire 
aquatic environment could be severely altered. 
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G. ' FUErHER RESEARCH IS LIKELY TO ALTER THESE ESTIMATES 

Several factors which determine the effects of acidic precipitation of 
fish, population are not well understood. As further research becomes 
available the estimates of productivity loss developed in this report 
will be confirmed or new estimates will be developed. The key areas 
requiring further research to raise confidence in these estimates are: 
an imderstanding of the effects of acid pulse; chemical profile for 
additional Ontario lakes; and a good understanding of future acid 
loadings, their dispersion patterns, and the effects of long-term 
exposure to acidic precipitation. 

In conclusion, we are currently able to quantify the effects of acidifi- 
cation on fish reproductive capability and, thus, on fish production and 
supply. Though the absolute numbers are small in relation to total fish 
productivity, current estimates of the deterioration in the fishery are 
significant in localized areas and when considered in relation to the 
excess of demand in relation to the supply of this resource. In the 
future, the potential exists to have extensive amounts of the sport fishing 
of the province destroyed and a significant area of the province could 
experience widespread damage to its aquatic environment. 
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CHAPTER I? 

1 Appendix V, p. 1. 

2 This metho'd of classification is discussed In Ministry oi Envlro'nment 
Acid .Sen.sitl¥ity Survey o^f Lakes in Ointarlo , March 1981, Preface p. i, 

3 Appendix ?, p. 3, 

4 Appendix V, pp. 2-3. 

5 Appendix f, Bchlbits V-7, ¥-8, V-9, V-10,, ¥-U, V-12. 

6 Ibid, 

7 Appendix V, Exhibits ¥-7, ¥-8, ?-9, ¥-10, ¥-11, ¥-12. 
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f . AQUATIC ACIDIFICATION COPLD HAVE WIDESPREAB ECONOMIC IMPLICATIONS IN THE 
FUTURE 

la order to be able to make decisions about the investment in pollution 
abatement, to moderate levels of acidic precipitation, it Is desirable to 
develop estimates of the dollar value of the various types of resources 
lost, Including recreational resources. At the present timej 
quantification of the recreational resource losses can only be made for 
fisMng and the reduction in related expenditures. For other types of 
recreation and tourism activities, only the qualitative- 
implications of the potential economic damage can be identified. 

* 

The final step in this analysis of the effects of aquatic acidification on 
recreatiO'n and tourism is tO' link changes in the resources 'base to changes 
in user behaviour. To develop an understanding of the response to a 
reduction In fish supply, two approaches were used. Catch per unit effort 
functions were developed which relate the supply or productivity of an area 
to the demand level or effort of anglers,! Based on available 
Information j, catch per unit effort functions for fishing were developed 
for each of the four regions used throughout this study. Based on these 
functions, it Is possible to estimate the level of reduction in angler 
effort that will result from reductions in fish productivity. Based on 
this relationship, resulting changes can be calculated in angler occasions 
and related overnight stays. The economic Implications of this reduction 
in activity are then determined. 

The second method of understanding likely changes in users habits in 
responses to changes in the aquatic environments was through case studies. 2 
Initially, It had been felt that case studies of acidified lakes could be 
used. Ho'Wev;er, it was extremely difficult to locate representative case 

studies i The greatest problem is the lack of historic i'nformation on the 
acldif Icatioii, of the water bodies. In addition, the majority of lakes 
currently acidified are s'mall and often not easily accessible and, as a 
result , they are not well developed for use by recreation seekers and 
tourists. A few exceptions do, however, exist, such as the often referred 
to examples of Clearwater, Chlnigulchi, and Kmkagami Lake, all in the 
Sudbury area. 
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Due to the lack of cases of acidification impacting significant recrea- 
tional lakes, the case studies focused on determining the effects which the 
range in the quality of fishing resources have on recreation activities . 
The case studies were directed at developing an understanding of the 
Importance of other activities in the areas which have greatest potential 
for aquatic acidification. These areas are the Parry Sound, Muskoka and 
Haliburton areas and the Northeast, particularly the Sudbury and Killarney 
areas . _ \ 

As current damages from acidification are localiied , and quantifiable 
damage estlaates are limited to the associated sports fishing sector, 
economic losses to date are not, therefore, large. Currently, there is a 
great deal of misunderstanding about the effects of acidic precipitation, 
and the imagined effects, (i.e., the "fear factor") could result in 
expenditure losses not directly related to the decline in resource quality. 
During case studies undertaken for this study, numerous realtors and resort 
operators mentioned the negative effects on their area of the perceived 
problems of acidic precipitation. 

In the future, the economic losses will increase substantially as other 
activities are affected and the entire image of much of Ontario's prime 
recreation and tourist area is altered. 

A. CURRENT QUANTIFIABLE ECONOMIC LOSSES RELATE TO FISHING 

At current levels of acidity the economic effects on fishing are small 
in relation to total recreatioiial fishing activity. Other aquatic 

based activity is not likely to be affected significantly. At 
present, the perceived effects could have a large Impact oin recreation 
activity. 

1. Current Reductions in Direct Fishing Expenditures as a Result_ _o^f 
Losses in Fish Productivity are $2.7 Million Annually 
The loss of 168 thousand kilograms of fish productivity Is 
estimated to result in a 0.9% decline in angler hours, a 
reduction of 922 ,000 hours in the entire Province. The changes 
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in effort are limited to Northeastern Ontario and the Party 
Sound, Muskoka and Haliburton area. 3 







Decline 






Total Iffort 


In Effort 


Z Change 




hours (000 's) 


hours (000* s) 




Parry Sound , Muskoka. 


4,654 


150 


-3.2% 


and Haliburton 








Acid Seniltive Eastern 


6,831 


.1 


>^ 


Ontario 








Northeastern 


16,700 


766 


-4.6% 


Northwestern 


55,240 


5 


- 



These estimates of decline in effort are based upon regional 
eatch per unit of effort functions for fishing which relate 
fishing effort in hours to level of productivity in kilograms. 
This level of decline in effort has produced an estimated 
reduction In direct expenditures for fishing amounting to 
approKimately $2.7 million plus another $1,4 million of indirect 
expenditures. The majority of the change in expenditure as a 
result of declining fishing activity is occurring in Northeastern 
Ontario,^ 



Annual Estimated Change in. Expenditures 
Direct Direct & IndXrect 



Parry Sound,, Muskoka 
and Haliburton 

Acid Sensitive East.ern 
Ontario 

Northeastern. 

Northwestern 

Total Province 



($000's) 

$ 824 

■^ 
1,859 

2,683 



($000' s) 
$1,318 

2,788 
4,106 



Eighty-three percent of these exp^enditurea are made by provincial 
residents. 5 Thus most of these expenditures wi,H not be lost 
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to Ontario, and mil nost likely be directed towards other types 
of recreational activities within the province, A transfer of 
these expenditures for rural to urban locations could take place 
thus having significant effects on some areas of the province. 
The non-resident expenditures particularly by residents of the 
United States will most likely be lost to Ontario as it is 
unlikely that AMerican fishermen would be attracted for other 
activities. The 11% reduction in direct and indirect scpendi- 
tures by Americans of approximately $450,000 would have a slight 
impact on Canada's balance of payments with the United States*^ 

Economic Effects on Other Activities Not Significant 
The aquatic environment is also important for a wide range of 
other recreational activities. At current levels of 
acidification and based upon known physical effects, it appears 
unlikely that expenditures on other aquatic aqtivitles are now 
being reduced. 

Effects From Fear of as Yet Unproved Effects Could Have a Large 
Impact on Recreation Activity 

Throughout the case studies, cottagers, realtors, resort 

operators and others active in the tourist and recreation 

industry, expressed concern about the wide-spread publicity 

focussed on acidic precipitation. There is growing anxiety about 

the effects of this publicity on future business and the 

saleability of cottage properties. Press reports of damage to 

human eyes greatly concern people with businesses or other 

investments which could be affected. Some comments have been 

raised that current soft cottage markets in some parts of 

affected areas are the result of fear over acidification. 

When the volatility of the recreation and tourist market Is 
considered, it can be seen that damage to the image of vulnerable 
areas by negative publicity could have significant effects well 
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beyond those justified by curreiit scientific research. In our 
view, fears concerning acidification particularly with respect to 
health are probably already having an impact - 

Although current scientific research does not support the apparent 
level of anxiety, It is aggravated by the media and its effect cannot 
be discounted. The inability of Individuals to tell from, observation 
whether water is acidic or not only serves to encourage their concern. 
Over times experience and evidence will remove poorly founded concerns 
but, over the short term, effects, though hard to predict, could be 
significant, 

B. FUTURE LO'SSES ARE LIKELY TO BE SIGNIFICANT 

Losses in 'expenditures on fishing activity are anticipated to increase 
significantly under both the intermediate and worst case scenario of 
physical damages. At these levels, it is also likely that other 
aquatic-based tourist and recreation activities will be affected. 

1 , Annual Reduction In Fishing Expenditures Gould Mount to $45 
Million ,Annuall,y 

As indicated in Exhibit 11, the lost expenditures associated with 

decreased fishing activity will increase significantly under both 

the intermediate and worst case scenarios. Direct expenditures 
are estimated to be reduced by $13 million per annum under the 
Intermediate scenario and by $45 million per annum. In the worst 
case situation,,* Wh,en indirect expenditures are included in these 
estimates, the lost expenditures increase to $21^ ,an,d $70° 
million per annum respectively. The extremely popular Parry 
Sound, Muskoka and Haliburton are,as will, account - for the largest 
share of lost expenditure under either scenario.^ 
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EXHIBIT 11 



INTERMEDIATE SCENARIO'S PRQD'UCE A POfTENTIAL DECLINE, IN FISHING- 
RELATED DIRE'CT EXPENDITURES OF $13 MILLION ANNUALLY* 



Aajiuaj.__Estj.mated[__Change. 

Angler Effort Direct Expenditures 

% ($000's) 

Parry Sound, Muskoka 

and Haliburtom -28% $ 7,261 

Acid Sensitive Eastern " " 

Ontario - 2% 795 

Northeastern -11% 4,567 

Northwestern - 2% 734 

Total Province - 4% 13,357 



..WHILE UNDER THE WORST CASE, REDUCTIONS IN DIRECT EXPENDITURE 

COULD RISE TO $45 MILLION ANNUALLY* 



Annual _Estimated Change 

Angler Effort Direct Expenditures' 

% ($0'00''s) 

Parry Sound, Muskoka 

and Haliburton -82% $21,191 



Acid Sensitive Eastern * 






Ontario 


-12% 


5,230 


iO'ithBas'tern 


-29% 


11,598 


Northwestern 


-16% 


7,149 


Total Province 


-18% 


45,168 



* Soiurcei Appendix VII, Exhibits VII-2 and VII-3. 
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Losses in ttie proylnce'"s ability to produce sports fish In one 
axea of the province cannot result in the transfer of this effort 
to other parts of the province because most of the province's 
sport fishery is harvested at levels which are not sustainable. 
Exceptions are non-road accessible areas of the province. 10 

The Great Lakes are also depleted of the more popular types of 
sport fish. 11 

Without increased ma;nagement effort in areas not sufferin_g from, 
acidification, the fishing resource will not cope idth this 
additional fishing pressure. Harvests will decline and, with 
then, declines in, the efforts of anglers. As a, result, these 
expenditures cannot be transferred, to fishing activity elsewhere 
in the province. Most of the expenditure is likely to be 
redirected towards other recreation or tourism activities or to 
other types of expenditures. 

The, ability of an area to adjust to the loss in fishing' activity 
will vary by legion, and the nature of recreation and tourism in 
the legion. The relative importance of fishing to regions which 
have recreation and tourism a,ppea,l is a key factor in de,term,ini,ng 
impact . 

In, areas of po^tential ,impact , south of North Bay,,, fishing: is not 
of major inportance because, generally, the quality of fishing' is 

already lo'W and users are ,l,ess sensittve to further decli'nes in 
the quaii'ty of the fishing experience. Commercial accommodations 
operators have already made the adjustme'nt to lower quality 
fishing. Fishing is important primarily as a mea'ns of 'extending' 
the season, particularly during the spring and fall when other 
activities are more limited, Howe'ver, even i'n this area, there 
are exceptions where fishing is still of importance, for example, 
'the 'Moon River area and Sturgeo'n Bay, These areas also appear to 
have a higher proportion of use by non-residents, 1^ 
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In Northern Ontario, fishing is still sold extensi'vely as it is 
the unique feature which attracts people to fishing lodges from 
long distances. Many of these operators will find it difficult 
to substitute other activities as there are numerous other areas 
closer to major urban markets which offer swimming, boating and 
relaxing in a natural environment .^^ 

Response to changes in the quality of fishing is expected to vary 
by the type of user. Fishing is generally not a major factor 
contributing to cottage demand,-''^ To cottagers other factors 
are irare important, including: distance from home, extent of 
waterway, all season access, lack of weeds, local scenery, 
proximity to commercial services and the general prestige of the 
area. Impact would be most signifiGant in a number of 
situations, including: small lakes where size of the water body 
limits the range of substitutable activities, lakes where fishing 
Is currently of high quality, and instances where fishing 
contributes to spring and fall use of the water bodies. In 
addition, because of the capital investment, cottagers cannot 
easily respond to aquatic acidification. 

As a result, it is unlikely that the demand for cottages will be 
influenced at early stages in the acidification process. Owners 
of cottages in the Sudbury area seem unconcerned about the lack 
of fish in the lake. However, if water contact activities are 
threatened, the demand for cottages could fall significantly.*^ 

Fishing is only one of many factors contributing to camping 
activity. ^^ As with cottages, there are localized cases 
where the impact would be expected to be great. These include 
campgrounds on small water bodies and on lakes where fishing is 
of high quality. Campers, unlike cottagers, can also respond to 
changes in the aquatic environment more easily as they have no 
capital investment in a specific location- 
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NO'n-residents of Ontario are likely to be more sensitive to 
declines in fishing quality. In Northern Ontario, fishing is the 
major reason for the use of non-urban comniercial accommodation by 
Americans j 79%.,, as compared to 33% by Canadians » 17 j.^ ^jig near 
north, commereial operators repO'rt a decline in American, tourists 
with the decline in, fishing qua,.lity over the past twenty years 
because there are many other locations closer to the Americans' 
hom,es where aquatic activities other than good quality fishing 
can be enjoyed. 1° 

Bay-users are also likely to be more responsive to declines in 
the fishing quality or other changes to the aquatic environment 
as they have no firm cominitnients to any location and are flexible 

In choosing this destination. 

Expenditures on Other Aquatic Activities Are Likely to be 
Affected by Increased Levels of Lake Acidity 

Although clear, quantifiable links cannot be 'made between 
acidification of the aquatic environment and other aquatic- 
related activities, it is most likely that at the levels of 
acidification represented by the Inte'raediate and worst case 
scenarios, other physical damages will occur. These damages are 
likely to result In significant reductions in expenditures for 
aquatic-based recreation and tourism, activities- The key factor 
determining the level of future econoiiic losses would be the 
Impact on water contact activities. As waterfowl and moos'e 
hunting have more limited appeal, the economic consequences of a 
reduction In, the physical base for these activities will be less 
significant. 

a) If the Attractiveness of Water Contact Activities Were 
Affected,, Potential Losses Would Increase Substantially 

The water contact activities of swlnnmi,ng, boating,, 
waterskiing and scuba diving account for over 68%. of the 
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home based aquatic recreation activities and 71% of Che 
overnight stays for aquatic recreation purposes. ^° In 
all areas except Northwestern Ontario, these activities 
contribute the majority of recreation and tourist 
expenditure. They are the main attraction for the summer 
tourist season throughout the Precambrian Shield area of 
Ontario. 

Gurrently, evidence suggests that acidification may increase 
the attractiveness of water contact activities, as in 
circumstances where aquatic vegetation is reduced without 
introducing other effects. In these circumstances, the 
appearance of a lake could become more inviting to users. 
However, some research suggested that less attractive water 
quality may occur at various points in the acidification 
process and if such effects are persistent and widespresii 
the impact could be significant. 

Water contact activities generate expenditures of about $300 
million annually in the areas susceptible to acidification. 20 

Water Contact As % of 
Total Aquatic Expenditures 



Parry Sound, Muskoka, Haliburton 

Acid Sensitive Eastern 
Northeast 

Northwest 



77% 
69% 
68% 
39% 



In the Parry Sound, Muskoka and Haliburton areas widespread 
reductions in the attractiveness of water contact would 
destroy the recreation and tourist industry and the 
substantial investment in cottages and other facilities- 

Before a definitive conclusion can be reached on the 
appropriate level of pollution abatement, more definite 
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conelusloitts on the effects of acidification on the physical 

appearance of waterbodies and damage to hunan health from 

water contact sports must be reached,, 

b) Effects on Waterfowl Impact Primarily Felt Outside Ontario 
Much of Ontario's aquatic environment, susceptible to 
acidification, is an important waterfowl breeding ground. 
Small lakes and beaver ponds on the shield provide the ■most 
popular breeding- locations in the potentially acid-sensitive 
portions of the province. As these water bodies are small, 
they are likely to be highly susceptible to acidification. 
With acidification, the food supply of many of the species 
common to Ontario will likely be affected* As a result, it 
is probable that populations of these species ■will be 
reduced if sizeable proportions of the province become 
acidified. 

In terms of hunting, the ■most commonly hunted waterfowl 
species in Canada and the United States breed in Ontario. 
However, all of the najor migratory waterfowl species that 
breed in Ontario are harvested more extensively in the 
United States than in Canada. ^1 





%, of Total Kill 

By Major Species 
(Canada a^nd U.S.) 


U.S. Share of 
Total Kill by 
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Mallard 
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Green-Winged Teal 
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Canada Goose 
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Wood Duck 
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91% 


Blue-Winged Teal 
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85% 


Other 
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thus, most of the effects on recreational opportunities and 
expenditures for waterfowl hunting will likely be felt 
outside Ontario. Within Ontario most of the potential 
effects will likely be felt in non-acid sensitive parts of 
the province where 70% of waterfowl hunting occurs. Ontario 
hunters are limited by legislation to late migratory 
species, particularly the mallard, wood and black ducks* 

Of the major species, those most affected will be the puddle 
ducks which include the two important species, mallard and 
black ducks. However, the lack of population data and a 
clear understanding of the relationship between breeding 
groups and hunting locations of these birds hampers quanti- 
fication of the economic significance of these likely 
declines in hunting. 

c) Moose hunting expenditures could also be reduced at 
increased levels of lake acidification 

Currently direct expenditures on moose hunting in Ontario 

amount to $32 million annually. ^2 xhis activity is an 

important means of extending the tourist and recreation 

season, particularly in Northwest and Northeastern Ontario. 

At increased levels of acidification, the moose population 

will likely be stressed by acidified key types of aquatic 

vegetation. This change in habitat conditions is likely to 

make the goal of Increasing the moose population and, thus, 

hunting opportunities in Ontario more difficult. As a 

result, some of the economic benefits from an Increase in 

moose hunting activity are likely to be foregone. 

C. EXPENDITURES ARE AN INCOMPLETE MEASURE OF EFFECTS 

The approach used In this study to determlae the economic effect of 
changes in the availability of unpriced recreation resources is one 
focused on changes in expenditure. It can be argued that such an 
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approacih underestiiiatei economic impact because it igiiores the value 
that co'nsumers put on resO'Urces they do not directly pay for. Total 
benefits include consumer surplus which provides a measure of value 
foT activities for which no direct charge is made. 23 

It should also be recognized that there are lost benefits when 
acidification occurs which cannot be measured by currently available 

economic tools. Such benefits include the contribution that the 

availability of lake'-based recreation makes to the quality of life of 
those in urban centres who are not seen to make use of the 
opportunities.. It is known from :marketing practices that such 
perceived intangible benefits are significant enough to i'nfluence 
consumer purchasing patterns. 

Currently quantifiable economic damages to Ontario's recreation and tourism 
Industry are not extensive and primarily relate to localized reductions in 
fishing activity. It must, be stressed that this .conclusion is preliminary 
and much additional research needs to be undertaken before definitive 

conclusions can, be drawn.. 

The potential clearly e,xists, however, for widespread damages in the future 
with. attend.ant serious economic lmplicati.O'ns. 
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CHAPTER V 

1 Appendix V, pp, 5-7. 

2 Appendix VI discusses the selected case studies. 

3 Appendix V„ Exhibits ¥-7, V-8, V-9, V-10, V-11, V-12. 

4 Appendix ?II, Exhibit VII-1, , 

5 Calculated from Appendix ¥11,. Exhibits VII-1 and VII-4. 

6 Calculated by first estimating United States resident expenditures foir 
fishing from Exhibits III-ll and III-17 in the two areas affected at 
present. Expenditures by United States residents are calculated on 
the basis of total occasions of U.S. day-use to total non-resident 
occasions. This ratio is then applied to non-resident day-use 
expenditures. Overnight stays are calculated in a similar manner. 
Next the estimated reductions in effort (Exhibit ¥11-1) are applied to 
the expenditure estimates. Finally,, the multipliers contained in 
Exhibit III, p-6 are applied. This results in an estimate of 
$448,000. 

7 Appendix VII, Exhibit VII-2. 

8 Appendix VII, Exhibit VII-3. 

9 Appendix VII, Exhibits VII-2 and VII-3. 

10 Ontario Ministry of Natural Resources Crown, Land. Recreation Study - 

Phase 2 . Toronto, March 1979. 

11 Strategic Planning for Ontario Fisheries Work Group, Ontario Fish 

Yield Estimates , March 1979, 

12 Appendix ¥1 discusses these factors in more detail. 

13 Ontario Ministry of Northern Affairs The Fishing and Hunting Lodge 
Industry in Northern Ontario , Toronto, January 1979. 

14 This view was strongly expressed by real estate agents during case 

study interviews. Appendix VI discusses the relative importance of 
fishing to GOttagers in various parts of Ontario. 

15 Appendix VI, pp. 2-6. 

16 Appendix, VI, p. 17, discusses the activities participated in by 
campers at two of the province ''s major parks. The entire system, shows 
somewhat the same pattern as documented in 197j Provincial Park 
Camper Survey . 

17 Ontario Mi,nlstry of Northern Affairs The Fishing and Hunting Lodge 
Industry in Northern Ontario , Toronto, January 1979, p. 18. 
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IS These views were ezpresaed by several resort operatoTs during the case 
studies . 

19 Estimated from the Ontario Reereatlon Survey, 

20 Appendix III, Exhibits 111-11, 111-14, III:-17, and 111-20. 

21 Canadian Wildlife Service, Mi.gratO'ry Gaine Blxd Hunters and Hunting in 
Canada , Report Series No, 43,, estimated- from "Distribution between 
Canada and the United States of Retrieved Waterfowl Kill by Sport 
Hunters"", Table 1, p, 78, 

22 Appendix III, p. 5, 

23 Appendix VIII presents an attempt to neasure these benefits using the 
theory of consuiier surplus. 
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VI. FURTHER RESEARCH NECESSARY TO ESTIMATE COMPLETE ECQMOMIC IMPLICATIONS 

This assignment had two major objectives: to develop a framework so that 
additional economic evaluations can take place In the future, and to 
quantify, where possible, the effects of acidic precipitation on recreation 
and tourism. To meet these objectives, this assignment has focused on 
three major steps. First, links between acidic precipitation and the 
recreation and tourism resource base were established; secondly, the 
relationship between the resource base and recreation and tourism 
activities was established ; and, finally, estimates were made of the 
economic importance and the potential losses from disruptions to these 
activities. Throughout this assignment, in each of these major tasks, lack 
of some data has limited our ability to reach conclusive findings. The key 
information missing is a lack of observed physical effects of the 
acidification of water bodies on the use patterns of fishermen and other 
users. However, an analytical framework has been developed and, as 
additional information and research findings become available, further 
analysis can be undertaken. 

A. DEFINITIVE LINKS CANNOT BE MADE BETWEEN ACIDIC PRECIPITATION AND 
SOME COMPONENTS OF THE RESOURCE BASE AND HUMAN USEAGE 

Of the three groups of activities which can be Influenced by 
acidification, fishing, hunting waterfowl and moose, and water contact 
activities, fishing is the only activity for which quantifiable 
estimates of damage can be developed. Even with this activity only 
some of the damages can be quantified - reproductive failure. 

Indirect links with hunting have also been identified through the 
animals' food supplies. Reductions could occur in both the moose and 
waterfowl population and, thus, a reduction in hunting opportunities 
could occur. However, it has not proven possible to measure 
accurately the extent of this potential decline. 
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Potential links with the water cofitact activities are also' no't 
understood. The greatest potential threat is reduced attractiveness 

for water co^ntact due to changes in physical appearance of the water. 
Isolated or laboratory changes in clarity, colour and vegetation have 
been reported j but it is impossible to make generalizations about 
widespread effects to the physical appearance of Ontario's numerous 
shield lakes. 

There is al,so lack, of definitive understanding in. predicting the 
outlook for future deposition and the effects of future acidic 
precipitation on the resource base. More extensive lake chemistry 

profiles would also be helpful. 

Thus, eight areas should receive further investigation, 

1 . Forecasts of Future Acid Loadings Are Required 

Although future scenarios have been developed for this 

assignment, we do not know what scale of increased sulphur and 
nitrogen emissions,, and over what time period,, are required to 
produce this amount of acidification. 

t. Effects of Acidic Precipitation, on Watersheds 

At the present time, the relationship between the level of acidic 
precipit,a.tlon on a geographic area and pot,enti,al levels of 
watershed acidification are not clearly understood. Factors such 
as the size of the water body and size of the drainage area are- 
key determinants of .levels of acidity,. The calibrated watershed 
studies currently underway wl.ll have to answer these questions. 

3., Effects of Acidic Precipitation Over Time 

Longitudinal studies of acidification of water bodies do not 

exist. As a result., a clear understanding of the effects, on all 
aspects of the ecosystem, ,a.t various levels of acidification .are 
not known. In addition, the ability of Che environment to ad,apt 
(If at all) to various levels of acidity is not kno-wn. 
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4 . Effects on Human Useage 

Gurreiitly, it appears that the fear of perceived damages is 
likely having a greater impact on recreation and tourism than are 
actual physical damages. In order to dispell this fear and 
ensure that harmful effects will not occur to humans who have 
contact with these water bodies, definitive research needs to be 
completed. Particular attention needs to focus on the human eye 
and the likelihood of heavy metal contajnination* 

5 • Additional Chemical Profiles of Lakes 

Although the information on lake chemistry is fairly extensive, 
in some parts of the province, expansion of this data base would 
result in a more conclusive documentation of the extent of the 
potential acidification, 

6. Changes to the Physical Gharacteristics of Water Bodies require 

further clarification. At present, the effects of various stages 
of acidification on water clarity, colour and vegetation is not 
clearly understood. 

?♦; The Key Unknown for the Fishery is the Effect of the "Acid 
Pulse" 

At preaent, neltlier its impact nor the probability of occurrence 

are well enough understood to make generalized conclusions, 

8. The Effects on Waterfowl and Moose 

Primarily, the ability of these species to find new habitats or 
to substitute food supplies is the key factor needing 
clarification* 



RESPONSE OF USERS TO CHANGES IN THE RESOURCE BASE IS ALSO NOT WELL 
UNDERSTOOD 



During this assignment, we have been able to develop a comprehensive 
recreation and tourist model which can develop a profile of, the 
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various types df users by type df activity. Although numerous 
problems were encountered in developing this model, more serious 
probleins occurred in making the links between changes in resource base 

and use. 

The effects on the fishing coiipoiient have been quantified by 
developing catch per imlt effort functions for fishing which relate 
productivity to potential effort. Although case studies and other 
infonmation suggest different responses by each of the different 
users, we have not been able to develop these relationships. The 
reaction of users to changes in the physical appearance of iraiter 
bodies has also not been documented. 

To overcome information gaps in this area, three areas should receive 
additional attention, 

1 . Need to Develop Demand Curves for Each of the Major User Types 
More studies such as the creel censuses undertaken by the 
Lakeshore Capacity Study Group need to be completed so that the 
relationship of the key user groups to the change in quality of 
the fishing resource can be developed, 

2. Case Studies of Actual Response are required in predicting the 
response of anglers and other recreation seekers , particularly 

cottagers, to declines in the quality of fishing. 

3 . Use Data Should be Improved 

The O'ntario Recreational Survey, which is one of the most 
eoiaprehensive tourist and recreational data sources ever 
developed, is becoming out of date. Non-resident data are 
Incomplete, The ability to use this information at a smaller 
scale regional level is required as the nature of the effects of 
acidification appear to be quite localized. The best means of 
Improving this situation would be to undertake detailed surveys 
of recreational resource users in a number of sample areas in 
the. province. 
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G. EXPENDITURES DATA USED TO ESTIMATE THE ECONOMIC mHJE COULD HE 
IMPROVED UPON 

Much of the data used to estimate expenditures and, thus, the value of 
the various recreation and tourist activities is old and often 
incoinplete. Additional surveys of eacpenditure patterns, the location 
of these expenditures and the response in expenditure patterns to 
changes in resource quality would further clarify this problem. 
Additional attention should also be directed towards developing more 
data so that the deficiencies in use of the expenditure approach can 
be overcome by use of alternative measurement techniques, 

D. ANALYTICAL FRAMEWORK DEVELOPED CAN BE USED FOR FURTHER ANALYSIS 

The analytical framework developed in this assignment can be used to 
analyse additional effects.^ During the course of this assign- 
ment, a profile of aquatic-based recreation and tourism has been 
developed. This profile will allow additional links to be made between 
acidic precipitation and the key types of aquatic activities: 
swimming, boating, fishing, water skiing, scuba diving and waterfowl 
hunting. The framework will also allow for varying responses to 
acidification by different types of users. Including: 

• residents ' 

if non-residents 

m home- based 

it overnight visitor including 

^ cottager 

*• camper 

*« private home 

*• other commercial accommodation 

These divisions will be important as it Is anticipated that the • 
responses to additional acidification will vary by user group. In 
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additlO'n, this profile of use by type of user will also allow for 
further refinement of the expenditure estimates as additional 
information becomes available . 

In conclusion,,, soii,e ,success has been achieved, during this assignment in 
addressing each of the three B»jor steps. Links have been made between 
acidic precipitation and fishing activity, and the potential links have 
been ,i,dentified mth other activities, . User response to changes in the 
physical environment has also been identified for sports fishing and some 
indication of the responses in other areas has also been attained. 
Finally, estimates of the changes in eKpenditures for various aquatic 
activities have been documented. It is anticipated that the analytical 
framework developed in this document will be useful in further analysis as 
additional information on the effects of acidification of the aquatic 
resource base becomes available. 
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CHAPTER, VI 

I Appendix IX discusses the framewO'rk and its weakiriesses in more detail 
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fll. CONCLUSION 



This study should be considered as a first step in analyzing the complex 
implication,s for recreation and tourism of acidic precipitation. As such, 
this rep>ort has not reached definite conclusions on all aspects of the 
probleii, and the evaluation is thus Incomplete. However, the framework 
developed can be used to undertake further evaluations as more scientific 
information becomes available froia further research. 

In spite of numerous data weaknesses, it appears that current levels of 
acidity are having few quantifiable economic effects. The areas of current 
aquatic high levels of acidification are confined to the Sudbury and 
Killarney regions of the province and it is evident that fishing is the 
activity most influenced. 

The future implications of increased levels of aquatic acidification are 
potentially severe as large portions of the province ex,hibit the physical 
characteristics of an environment 'wfeich can easily acidify. However, the 
large aaount of additional research that is required to confiiTi the future 
outlook suggests that it is not possible to reach firm conclusions at this 
time. 

We have enjoyed the challenge of this assignment and appreciate the time 
and assistance which many individuals throughout various government 
agencies and elsewhere have given us. We are hopeful that this document 
will serve as a useful foundation for a greater understanding of this 

complex problem which is currently facing Ontario, 



Yours sincerely,, 

CUEEIE, COOPERS & LYBRAID LT'D, 
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